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MeeLng	  a	  criLcal	  need	  

Soil	  moisture	  data	  are	  criLcal	  for	  assessing:	  
•  Drought	  condiLons	  
•  Flood	  potenLal	  
•  EsLmates	  of	  crop	  yields	  
•  Water	  supply	  forecasLng	  
•  Hydrologic	  models	  
•  Water	  budgets	  
•  Impacts	  of	  climate	  change	  	  

Water	  Cycle	  Figure:	  hWp://water.usgs.gov/edu/watercycle.html	  



MoLvaLon	  

•  President's	  Climate	  AcLon	  
Plan	  

•  NaLonal	  Drought	  Resilience	  
Partnership	  

•  Develop	  a	  Coordinated	  
NaLonal	  Soil	  Moisture	  
Network	  

	  

President’s	  Climate	  Ac0on	  Plan:	  	  hWps://www.whitehouse.gov/sites/default/files/image/president27sclimateacLonplan.pdf	  



Current	  Soil	  Moisture	  Data	  Sources	  
•  SCAN	  &	  CRN	  
–  In	  situ	  
–  NaLonal	  coverage	  
–  Real-‐Lme	  &	  historical	  
–  Limited	  web	  service	  access	  
– MulLple	  depths	  

•  NASMD	  
–  In	  situ	  
–  Historical	  
–  NaLonal	  coverage	  
– MulLple	  depths	  

•  SMOS,	  NLDAS,	  SMAP	  
–  Satellites	  &	  models	  
–  NaLonal	  coverage	  
–  Near	  real-‐Lme	  
–  Near	  surface	  data	  



Lots	  of	  data,	  hard	  to	  integrate…	  

•  Many	  sources	  of	  informaLon	  
•  Highly	  variable:	  
– ApplicaLons	  	  
– Sensor	  types	  
– SpaLal	  distribuLon	  	  
– VerLcal	  data	  collecLon	  
– Scale	  
– Time	  	  
– Data	  storage	  (format,	  distribuLon)	  	  



LimitaLons	  of	  Datasets	  

•  Different	  in	  situ	  networks	  provide	  differing	  
data	  sets	  

•  Models	  and	  remote	  sensing	  data	  provide	  
spaLal	  coverage	  of	  soil	  moisture	  for	  the	  U.S.,	  
but	  have	  coarse	  resoluLon	  	  

•  Models	  generally	  only	  model	  near-‐surface	  soil	  
condiLons	  	  

•  Models	  need	  to	  be	  calibrated	  to	  in	  situ	  
measurements	  	  

	  



Pilot	  Use	  Cases	  

1. OperaLonal	  Drought	  Monitoring:	  NOAA,	  U.S.	  
Drought	  Monitor	  

2. Experimental	  Land	  Surface	  Modeling:	  NOAA/
NOHRSC,	  Snow	  Modeling	  

3. OperaLonal	  Hydrological	  Modeling:	  NOAA	  RFCs	  



Pilot	  Goal	  

As	  a	  U.S.	  Drought	  Monitor	  Author	  I	  want	  to	  see	  
a	  map	  of	  percenLle	  ranking	  of	  current	  
volumetric	  water	  content	  (VWC)	  at	  discrete	  
and	  common	  depths,	  related	  to	  30	  yr	  record,	  
for	  sites	  colored	  using	  the	  drought	  monitor	  
legend	  so	  that	  I	  can	  determine	  the	  necessary	  
changes	  to	  be	  made	  to	  this	  week’s	  Drought	  
Monitor	  map.	  



Pilot	  Data	  Sets	  
•  In	  Situ:	  
–  Climate	  Reference	  
Network	  

–  SCAN	  &	  SNOTEL	  
–  Oklahoma	  Mesonet	  
– West	  Texas	  Mesonet	  

•  Processing:	  
–  Normalize	  data	  
–  Depth	  binning	  
–  PercenLles	  reduce	  
impact	  from	  different	  
sensors	  &	  methods	  



Soil	  Moisture	  PercenLles	  



Goal	  System	  Components	  
•  Site	  metadata	  and	  soil	  

characterisLcs	  web	  service	  	  
•  Registry	  of	  data	  sets	  and	  service	  

metadata	  
•  CRN	  web	  service	  -‐	  

NCDC	  ArcServer	  (does	  not	  
include	  soil	  moisture)	  

•  SCAN	  web	  service	  -‐	  AWDB	  SOAP	  
•  OK	  Mesonet	  web	  service	  
•  West	  TX	  Mesonet	  web	  service	  	  
•  Algorithm	  development	  for	  

calculaLng	  percenLles,	  
aggregaLng	  datasets	  

•  Service	  mediator/aggregator	  
•  Map-‐based	  visualizaLon	  web	  

tools	  
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NaLonal	  Soil	  Moisture	  Network	  

h?p://cida.usgs.gov/nsmn_pilot/	  



Work	  Completed	  
•  StaLon	  metadata	  has	  been	  gathered	  
•  Web	  services	  established	  for	  West	  Texas	  Mesonet,	  

Oklahoma	  Mesonet	  and	  Climate	  Reference	  Network;	  
TAMU	  is	  serving	  these	  data	  (temporary	  for	  pilot)	  

•  Mediator	  coded	  to	  access	  and	  process	  all	  4	  networks	  
•  InteracLve	  map	  has	  been	  developed	  	  
•  Analysis	  of	  historical	  data	  to	  calculate	  cumulaLve	  

distribuLon	  funcLons	  (CDF)	  
•  Quality	  control	  and	  percenLle	  calculaLons	  have	  been	  

automated	  
•  Developed	  an	  SOS	  service	  for	  aggregated	  VWC	  data	  
	  

hWp://cida.usgs.gov/nsmn/sos/ok_working.nc?
service=SOS&version=1.0.0&request=GetCapabiliLes	  



Lessons	  Learned	  
•  Most	  major	  in	  situ	  networks	  do	  not	  currently	  serve	  soil	  

moisture	  via	  web	  services	  
•  ExisLng	  services	  ooen	  have	  liWle	  or	  no	  documentaLon	  	  
•  ExisLng	  services	  do	  not	  use	  standard	  formats	  or	  protocols	  
•  StaLon	  metadata	  are	  not	  available	  via	  services	  
•  Sites	  can	  be	  added	  or	  removed	  
•  Although	  period	  of	  record	  is	  relaLvely	  short,	  stable	  percenLles	  

can	  be	  esLmated	  for	  most	  staLons	  



Next	  Steps:	  Moving	  Beyond	  the	  Pilot	  
•  Develop	  framework	  for	  NaLonal	  Network	  
•  Workshop	  to	  be	  held	  in	  May	  2016	  
•  Build-‐out	  operaLonal	  system	  infrastructure	  
•  Survey	  federal,	  state,	  and	  local	  agencies	  to	  idenLfy	  
soil	  moisture	  data	  sources	  and	  new	  use	  cases	  

•  IncorporaLng	  new	  data	  sources	  
•  Integrate	  SMAP	  and	  NLDAS-‐2	  data	  
•  Build	  industry	  partnerships	  
•  Develop	  new	  tools,	  visualizaLons,	  and	  data	  
products	  

h?p://cida.usgs.gov/nsmn_pilot/	  





How	  can	  Soil	  Moisture	  be	  used	  as	  a	  
flash	  drought	  indicator?	  

What	  data	  products?	  	  
In	  which	  formats?	  

StaLon	  data	  vs.	  coverages?	  
Maps	  vs.	  plots?	  
How	  to	  access?	  
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